The South-East Asia region, with 11 member states, has an estimated 3.5 million people living with HIV (PLHIV). More than 99% of PLHIV live in five countries where HIV prevalence among the population aged 15-49 remains low but is between 2% and 29% among key populations. Since 2010, the region has made progress to combat the epidemic. Mature condom programmes exist in most countries but opioid substitution therapy, and needle and syringe exchange programmes need to be scaled up. HIV testing is recommended nationwide in four countries and is prioritised in high prevalence areas or for key populations in the rest. In 2015, PLHIV aware of their HIV status ranged from 26% to 89%. Antiretroviral therapy (ART) is recommended for all PLHIV in Thailand and Maldives while six countries recommend ART at CD4 cell counts <500 cells/mm3. In 2015, 1.4 million (39%) PLHIV were receiving ART compared to 670,000 (20%) in 2010. Coverage of HIV testing and treatment among HIV-positive pregnant women has also improved but remains low in all countries except Thailand, which has eliminated mother-to-child transmission of HIV and syphilis. Between 2010 and 2015, AIDS-related deaths and new HIV infections have shown a declining trend in all the high-burden countries except Indonesia. But the region is far from achieving the 90-90-90 target by 2020 and the end of AIDS by 2030. The future HIV response requires that governments work in close collaboration with communities, address stigma and discrimination, and efficiently invest domestic resources in evidence-based HIV testing and treatment interventions for populations in locations that need them most.
Introduction
The HIV/AIDS epidemic still remains a major public health concern in the World Health Organization (WHO) South-East Asia region (the region henceforth). The region, comprising 11 member states, is home to a quarter of the world's population and has the second largest HIV burden after sub-Saharan Africa. Even though HIV prevalence is low at 0.3%, an estimated 3.5 million (3.0 million-4.1 million) people are living with HIV [1] . There were an estimated 180,000 (150,000-210,000) new HIV infections and 130,000 (110,000-150,000) AIDS-related deaths in 2015 [1] .
Since 2000, member states in the Region have made significant progress towards Goal 6 of the Millennium Development Goals (MDGs) [2, 3] . Prevention and control of HIV has resulted in improved access to antiretroviral therapy (ART) and a decline in HIV-related illnesses, deaths and transmission. As the era of MDGs comes to an end and the Sustainable Development Goals (SDGs) [4] commence, it is time to assess the Member States' key achievements in the AIDS response in the last 5 years and identify the gaps and challenges they face. This article describes the current state of the HIV epidemic, the health sector response (inputs, outputs and outcomes along the HIV result chain) and impact of HIV programmes on epidemiological trends for the region and its member states (excluding the Democratic People's Republic of Korea) for the period 2010-2015. Such a review will help guide the HIV response in the near future in order to achieve the end of the AIDS epidemic by 2030 in the region.
Characteristics of the HIV/AIDS epidemic in the region
The epidemic is heterogeneous among and within the member states in terms of levels and trends. The number of people living with HIV (PLHIV) has remained more or less stable at 3.5 million (3.0 million-4.1 million) since 2005 and includes 1.3 million (1.1 million-1.5 million) women aged 15 years and above [1] . More than 99% of PLHIV live in five countries: India, Indonesia, Myanmar, Nepal and Thailand (Table 1 ). With 2.1 million (1.7 million-2.6 million) PLHIV, India has the largest number of PLHIV in the region [5] . Five countries (Bangladesh, Bhutan, Maldives, Sri Lanka and Timor-Leste) together represent less than 1% of all PLHIV and has been categorised as a low-level epidemic in these countries. Less than 1000 people live with HIV in Bhutan and Timor-Leste (using data from 2014 as 2015 data are unavailable) [6, 7] . The Democratic People's Republic of Korea has not reported any case so far.
HIV prevalence among the adult population aged 15-49, 0.3% in 2015, has remained low and stable across the region [1] . Thailand is the only country with an HIV prevalence of over 1% (Figure 1 ), which has declined from 1.7% in 2001 to 1.1% in 2015 [5] . The prevalence in India (0.26%), Myanmar (0.8%) and Nepal (0.2%) has remained almost the same during the period 2001-2015 [5, 8] ; however, it is showing an upward trend in Indonesia (<0.1% in 2001 vs 0.5% in 2015) [5] . There are geographical variations within countries as well, as demonstrated by high prevalence in the southern and northeastern states of India and in Papua and West Papua in Indonesia [8, 9] .
The five countries in the region with 99% of the HIV burden are experiencing concentrated epidemics among certain key populations that are at a high risk for acquiring HIV. These include sex workers (SW) and their clients, men who have sex with men (MSM), people who inject drugs (PWID) and transgender individuals. Prevalence rates among PWID were 10% in India, 19% in Thailand, 23% in Myanmar and 29% in Indonesia [5] . They are also high among MSM, ranging from 2.4% in Nepal to 26% in Indonesia [5] (Figure 1 ). (Table 2 ). However, condom promotion programs for PWID are not getting strong results: India reports the highest rates for the region at 77% [5] .
SWs in India, Sri Lanka and Thailand
All but three countries (Bhutan, Sri Lanka and Timor-Leste) have opioid substitution therapy (OST) programmes for PWID [10] . Limited available data show that only 2% of PWID in Bangladesh, 15% in India, 12% in Myanmar and 35% in Indonesia were receiving OST in 2015 [11] . Six countries (Bangladesh, India, Indonesia, Myanmar, Nepal and Thailand) have needle and syringe exchange programmes for PWID [10] but only India, Bangladesh, and Myanmar have achieved the global standard of over 200 needles distributed per PWID per year in 2015 [5] (Table 2 ).
In 2015, the WHO issued guidelines that recommend antiretroviral pre-exposure prophylaxis (PrEP) as an additional prevention tool for people at substantial risk of HIV [12] . Thailand is the only country in the region that recommends PrEP for key populations (national treatment guidelines 2014) [13] . Implementation science research of PrEP is ongoing in India and Thailand [14] .
HIV testing, care and treatment HIV testing policies differ across countries. India, Maldives, Myanmar and Thailand recommend HIV testing for all populations nationwide while the others have prioritised testing in highprevalence areas and/or for high-risk populations. HIV testing services are provided in a variety of facilities such as antenatal (ANC), ART, tuberculosis (TB), sexually transmitted infection and OST clinics [10] . Community-based testing is also provided in some countries to increase accessibility, especially for key populations.
In Thailand, 89% of the estimated number of PLHIV were aware of their HIV status in 2015, this is the only country from the region that is on track to achieve the first of the 90-90-90 targets of 90% of PLHIV diagnosed by 2020 [11] (Table 2 ). In other countries, the estimated number of PLHIV who have been diagnosed range from 26% in Indonesia to 71% in India (2015) [11] . Fewer PLHIV are aware of their HIV status in countries that prioritise testing geographically or for high-risk populations. Coverage of testing and counselling for key populations also remains low in many countries. The latest available surveillance data show that rates of HIV testing for SWs are highest in India at 91%, followed by Timor-Leste at 66% (2013 data), but stand below 50% in other countries [5] . Testing rates vary from 8% in Sri Lanka to 64% in India for PWID and from 14% in Sri Lanka to 71% in India for MSM [5] .
ART eligibility criteria also vary among countries [13] . Of the 10 member states two (Thailand and Maldives) recommend ART irrespective of CD4 cell count for all PLHIV, in line with the recently released 2015 WHO guidelines [12] . Six countries, excluding India and Indonesia, recommend initiation of ART at the 2013 WHO guideline [17] level of CD4 cell count <500 cells/mm 3 , and irrespective of CD4 counts for PLHIV co-infected with TB or hepatitis B, pregnant women and serodiscordant couples. India and Indonesia recommend treatment at 2010 WHO guideline [18] levels of CD4 cell count <350 cells/mm 3 and irrespective of CD4 count for PLHIV co-infected with TB or hepatitis B and pregnant women. Indonesia has also prioritised serodiscordant couples, key populations and PLHIV in high-prevalence areas for ART irrespective of CD4 cell count. Seven countries recommend ART irrespective of CD4 cell count for children below 5 years of age [13] . India recommends ART irrespective of CD4 cell count for children below 2 years of age, while in Sri Lanka and Thailand, ART irrespective of CD4 count is recommended for children aged below 1 year [13] . Since 2010, all countries have updated their treatment guidelines periodically to keep pace with the latest evidence and follow WHO guidelines. As a result, ART scale up has been impressive in the region.
At the end of 2015 more than 1.4 million PLHIV were receiving ART compared to 670,000 in 2010 [1] . ART coverage among the estimated number of PLHIV has nearly doubled from 20% (17-23%) in 2010 to 39% (33-46%) in 2015 [1] . However, the region and its member states have a long way to go in order to achieve the second 90-90-90 [19] target of 81% of estimated PLHIV on ART by 2020. Thailand has the highest coverage of ART at 65% in 2015 ( Table 2 ) compared to 44% in 2010 [5] . India, Myanmar and Nepal have also shown a significant increase in access to ART but only 43%, 47% and 27% of the estimated number of PLHIV were receiving ART, respectively ( Table 2) . Treatment coverage was extremely low in Indonesia at 9% in 2015 and has improved at a slow pace [5] . ART coverage among children Table 2) .
Prevention of mother-to-child transmission of HIV (PMTCT)
Universal access to provider-initiated testing and counselling (PITC) for pregnant women in ANC is recommended in five countries (Bhutan, India, Maldives, Myanmar and Thailand) [10, 24] . Of the number of pregnant women who attended an ANC or had a facility-based delivery in the past 12 months, 100% were tested for HIV in Thailand, 85% in Myanmar and 41% in India in 2015 [11] . Five countries (Bangladesh, Indonesia, Nepal, Sri Lanka and 
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Timor-Leste) have prioritised HIV testing in high prevalence areas and the 2015 HIV testing coverage among pregnant women who attended an ANC or had a facility-based delivery varied between 0.1% in Indonesia to 71% in Sri Lanka [11] . Data from 2015 also show that >55% of the estimated HIV-positive pregnant women are unaware of their HIV status in all countries except Thailand, leading to poor outcomes along the PMTCT cascade [11] ( Table 2) .
Option B+ for pregnant women, wherein all HIV-positive pregnant women are eligible for life-long ART, irrespective of their CD4 cell count, is recommended by all countries. It is either being implemented nationwide (e.g. India and Thailand) or being phased-in, starting with high-prevalence areas (e.g. Bangladesh, Myanmar, Nepal and Timor-Leste) [10] . It is at varying stages of implementation across the region. ART coverage among estimated HIV-positive pregnant women in 2015 was >95% in Thailand (vs 94% in 2010) and 77% in Myanmar (vs 39% in 2010) [5] . PMTCT ART coverage remains low in other countries and has shown some improvement only in Nepal. Indonesia lags far behind, at <10% in 2015 [5] .
Thailand leads the region in PMTCT. In June 2016 the country had successfully reduced transmission rates to <2%, becoming the first country in Asia to eliminate mother-to-child transmission of HIV and syphilis [25] .
HIV spending
HIV spending data are available from only six countries in the region. Thailand has the highest among the member states and in 2013 spent US$287 million on their HIV response, up from US$236 million in 2010 (22% increase) [5] . Spending in Myanmar and Indonesia has also increased by 29% (2010-2013) and 26% (2010-2012), respectively, but total HIV spending has decreased in India and Sri Lanka [5] .
In Thailand, 89% of the total HIV spending in 2013 was funded from domestic resources [5] . In two countries, Bangladesh and Myanmar, <15% of the HIV response is financed domestically [5] . Indonesia and Sri Lanka are financing 42% and 55% of their HIV response from domestic resources, respectively [5] . Compared to 2010, domestic spending as a proportion of total HIV spending has increased in all countries (Bangladesh, Indonesia, Myanmar, Sri Lanka and Thailand), but more domestic funds need to be committed to HIV in most of these countries.
Impact on AIDS-related deaths and new HIV infections
The number of estimated AIDS-related deaths has been declining in the region since peaking at 210,000 in 2005 [1] . There were 130,000 (110,000-150,000) in 2015 compared to 170,000 in 2010 (24% decline) [1] . Of the five high-burden countries, AIDS-related deaths have shown a declining trend in four. During the period 2010-2015, they have decreased by 43% in India, 39% in Myanmar, 12% in Nepal and 26% in Thailand [5] . In Indonesia, they have increased rapidly from 18,000 in 2010 to 35,000 in 2015 [5] . There were <1000 deaths in Bangladesh, Sri Lanka and Timor-Leste in 2015 [5, 7] .
Estimated new HIV infections in the region (total and among children aged 0-14) have declined slightly over the period 2010-2015. There were 180,000 (150,000-210,000) new HIV infections in 2015 compared to 200,000 (170,000-230,000) in 2010 (10% decline). There were 16,000 (13,000-19,000) new HIV infections in children in 2015 compared to 23,000 (18,000-26,000) in 2010, a 30% decline [1] . India, Myanmar, Nepal and Thailand have experienced a 14%, 20%, 43% and 43% reduction between 2010 and 2015, respectively [5] . However, there was an increase, including in children, in Indonesia during the same period [5] . There were <1000 new infections in Sri Lanka and Timor-Leste in 2015 [5, 7] .
Discussion
Since 2010, the WHO South-East Asia region has made progress to combat the HIV/AIDS epidemic. Access to HIV services along the HIV continuum of care has expanded and, overall, the epidemic in the region has stabilised. HIV prevalence in the region and in most of the high-burden countries remains low and constant. New HIV infections and AIDS-related deaths are also showing a declining trend in many countries.
Despite this progress, coverage for prevention, testing and treatment services generally falls substantially short of UNAIDS Fast Track 90-90-90 targets. Less than 65% of PLHIV know their status, only 39% (33-46%) are on ART and VL monitoring is not widely available [1, 11] . Access to HIV prevention, testing and treatment for key populations, particularly PWID and MSM, remains insufficient. Other hard-to-reach populations such as prisoners, migrants, children and adolescents are also underserved by the current HIV response. There are wide inter-regional and intraregional disparities. Therefore a substantial shift in efforts is required to reach the ambitious Fast Track targets for 2020.
In a region largely characterised by concentrated HIV epidemics, it is vital to target the HIV response towards the most affected populations and locations. Countries have prioritised key populations for regular HIV testing and earlier treatment. Community-based organisations and civil society have also spearheaded critical structural changes and HIV prevention programmes, reducing HIV vulnerability of key populations and improving outreach [26] [27] [28] . However, these populations still have limited access to HIV-related services and there are difficulties in retaining them in care. There are multiple barriers to a successful HIV response for key populations -stigma and discrimination, lack of knowledge and awareness of positive status, and criminalisation of sex work, homosexuality and drug use [20, [29] [30] [31] [32] . Stigma reduction as an integral part of HIV prevention programming, community-based and community-led interventions, harm reduction for PWID and legal reforms are urgently needed in the member states. Furthermore, community-based organisations have to be systematically involved in the design, implementation and monitoring of programmes. Strong community-community [33] and government-community partnerships are needed, where governments must play an active role in providing financial and technical support to these organisations.
Expansion of HIV-testing services, especially for key populations, pregnant women, adolescents and HIV-exposed infants, is the key for achieving the fast track goals. Despite the efforts to decentralise testing services and expand community-based testing, coverage remains low. Stigma, discrimination, punitive laws and a lack of awareness remain key barriers to accessing testing [31, 34, 35] . The rate of institutional deliveries is low; virological testing for infants is not widely available [36] and adolescents do not know where to access HIV-testing services. Community-based and communityled models of service delivery (e.g. campaigns and home-based care) [37] , HIV self-testing [38] and use of trained lay providers to conduct HIV testing need to be explored for the region.
Countries also need to look at innovative strategies to create demand for HIV testing such as crowdsourcing, social media, peer-driven intervention, and incentive-based approaches for referring clients [28, 39] . Additionally, expansion of laboratory capacities for early infant diagnosis and HIV testing in other settings/programmes is needed. HIV testing algorithms should be further simplified and streamlined to address losses at the first step of the HIV continuum of care [40] .
Based on the results from the HPTN 052 [41] , INSIGHT-START [42] and TEMPRANO trials [43] , the WHO updated its treatment guidelines in 2015 to recommend immediate ART initiation [12] . While two countries in the region have taken up this recommendation, the majority of them recommend treatment initiation according to the WHO 2013 guidelines [17] . The implementation of national guidelines has been slow in the region and ART coverage remains low. Substantial challenges are related to limited financial resources, drug procurement and supply, cost of HIV care, human resource constraints and low HIV-testing rates [44] [45] [46] . Similarly, despite clear guidance, the scaling up of routine VL monitoring is lagging behind due to high costs, poor infrastructure and lack of training [47] . Achieving the 90-90-90 targets will require countries to move to treatment for all, and to provide routine treatment monitoring. Strong political commitment, financial resources and programme efficiency are needed to address the current challenges.
HIV programmes in all but a few countries remain heavily dependent on international funding, which is shrinking, unpredictable and risky. Furthermore, economic growth in a number of countries has resulted in the fact that they are no longer eligible for support from the Global Fund. Combined with a slow increase in domestic HIV spending and a further need of funding to achieve the 90-90-90 targets, there are serious concerns regarding transition management, financing mechanisms and sustainability of HIV programmes [48] . Governments need to look at innovative and sustainable funding mechanisms to increase domestic HIV spending and decrease their reliance on donors. There is also room for greater efficiency as countries will need to allocate their resources in policies and practices that will maximise cost-effectiveness.
In conclusion, the South-East Asia region has come a long way in its HIV response but there remain major gaps. Much needs to be done in order to strengthen and sustain this response in the context of universal health coverage in the post-2015 era of SDGs. Ending the HIV epidemic in the region will require that governments work in close collaboration with communities and key stakeholders and efficiently use their scarce resources to provide evidence-based HIV prevention and treatment interventions for populations in locations that need them most.
